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Set a first chroma detector to operating in a first state <301
among a plurality of states to process an input signal and
generate an output signal

Detect
whether a second chroma detectol Yes

can process the input signal normally when the secon

chroma detector operates in the
t stulg 5302

No

Control the second chroma detector to switch between the states $303
until the second chroma detector operates in a second state to
process the input signal normally

l ~ 3304
Set the first chroma detector to operating in the second state
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STATE DETECTOR OF VIDEO DEVICE AND
STATE DETECTION METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 97133804, filed on Sep. 3, 2008. The

entirety of the above-mentioned patent application 1s hereby
incorporated by reference herein and made a part of specifi-
cation.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mnvention generally relates to a video device,
and more particularly, to a state detection technique for a
video device.

2. Description of Related Art

It 1s well known 1n the video device industry that the phase
ol a video signal has to be locked before the video signal 1s
processed 1n order to process the video signal correctly.

A video signal further carries a color burst signal for denot-
ing the phase of color information carried by the video signal.
A chroma detector 1s used for detecting the color burst signal
so that the phase of the color information can be locked and
the correct color information can be decoded subsequently.

However, usually only one chroma detector 1s disposed in
a video device. The chroma detector 1s used for processing an
input signal and accordingly generating an output signal, and
the chroma detector 1s also used for detecting whether the
phase of the input signal can be locked. The chroma detector
may not be able to lock the phase of the input signal when the
signal source 1s changed, for example, when the input signal
1s changed from the National Television System Committee
(N'TSC) format to the Phase Alternating Line (PAL) format.

Accordingly, when the chroma detector cannot lock the
phase of the mput signal, a controller of the video device
switches the operation state of the chroma detector according
to a finite state machine (FSM) until the chroma detector can
lock the phase of the 1input signal.

Generally, 1t takes a very long time for the controller to
switch the operation state of the chroma detector according to
the FSM. Besides, if the chroma detector cannot process the
input signal normally and accordingly, a transient problem
may be caused 1n a displayed image because the controller
needs to continuously switch the operation state of the
chroma detector.

Moreover, 1t 1s not necessary to change the operation state
of the chroma detector when the strength of the input signal 1s
reduced. However, in the conventional technique, the control-
ler may mistakenly determine that the chroma detector cannot
lock the phase of the input signal normally and accordingly
switch the operation state of the chroma detector to re-lock
the phase of the input signal. As a result, the quality of a
displayed image may be affected.

SUMMARY OF THE INVENTION

Accordingly, the present imnvention 1s directed to a state
detector of a video device, wherein the transient problem 1n a
displayed image 1s improved.

The present invention 1s directed to a state detection
method for a video device, wherein the quality of a displayed
image 1s improved.

The present invention 1s directed to a state detection
method for a video device, wherein the interference of a
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chroma detector to a displayed 1image when the chroma detec-
tor switches 1ts operation mode 1s reduced.

The present mnvention provides a state detector of a video
device, wherein the state detector includes a first chroma
detector, a second chroma detector, and a controller. The first
chroma detector operates 1n a first state among a plurality of
states to process an input signal and accordingly generate an
output signal. The second chroma detector operates 1n the first
state among foregoing states to detect whether the input sig-
nal can be processed normally. The controller 1s coupled to
the first chroma detector and the second chroma detector.
When the second chroma detector 1s not capable of process-
ing the mput signal normally, the controller controls the sec-
ond chroma detector to switch between foregoing states until
the second chroma detector operates 1n a second state to
process the iput signal normally, and the first chroma detec-
tor 1s set to operating 1n the second state.

According to an embodiment of the present invention, the
first chroma detector includes a sampler, a band-pass filter, a
multiplier, a chroma demodulator, a low-pass filter, an auto
gain controller (AGC), and a filter. The sampler samples the
input signal according to a first parameter. The band-pass
filter 1s coupled to the sampler for performing a band-pass
filtering process to the iput signal. The multiplier 1s coupled
to the band-pass filter for performing a multiplication to the
input signal according to a gain. The chroma demodulator 1s
coupled to the multiplier for performing a chroma demodu-
lation process to the input signal. The low-pass filter is
coupled to the chroma demodulator for performing a low-
pass filtering process to the mput signal. The AGC 1s coupled
to the low-pass filter for generating the gain according to the
input signal. The filter 1s coupled to the low-pass filter and the
sampler for filtering the input signal according to a second
parameter and generating the first parameter.

According to an embodiment of the present invention, the
second chroma detector has the same components as the first
chroma detector. According to another embodiment of the
present 1nvention, the second chroma detector further
includes a phase detector, wherein the phase detector is
coupled to the low-pass filter for detecting whether the phase
of the mput signal can be locked.

According to an embodiment of the present invention, the
state detector further includes a clamp and gain control cir-
cuit. The clamp and gain control circuit 1s coupled to the first
chroma detector and the second chroma detector for adjusting
the oflset and gain of the mput signal and outputting the
adjusted 1nput signal to the first chroma detector and the
second chroma detector.

According to an embodiment of the present invention, the
state detector further includes a horizontal sync detector. The
horizontal sync detector 1s coupled to the controller, and an
operation state of the horizontal sync detector 1s determined
according to a control signal output by the controller. The
horizontal sync detector horizontally synchronizes the input
signal and detects whether the iput signal 1s horizontally
synchronized. According to another embodiment of the
present invention, the state detector further includes a vertical
sync detector. The vertical sync detector 1s coupled to the
controller, and an operation state of the vertical sync detector
1s determined according to a control signal output by the
controller. The vertical sync detector vertically synchronizes
the input signal and detects whether the input signal 1s verti-
cally synchronized.

According to an embodiment of the present invention, the
state detector further includes a Y/C separator, wherein the
Y/C separator 1s coupled to the first chroma detector fo
performing a Y/C separation process to the output signal.
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According to another embodiment of the present invention,
the state detector further includes an output device, wherein
the output device 1s coupled to the first chroma detector for
outputting the output signal.

The present invention provides a state detection method for
a video device, wherein the video device includes a first
chroma detector and a second chroma detector. The state
detection method includes following steps. The first chroma
detector 1s set to operating 1n a first state among a plurality of
states to process an input signal and accordingly generate an
output signal. In addition, whether the second chroma detec-
tor can process the input signal normally when 1t operates in
the first state 1s detected. When the second chroma detector
cannot process the iput signal normally, the second chroma
detector 1s controlled to switch between foregoing states until
the second chroma detector operates in a second state to
process the iput signal normally, and the first chroma detec-
tor 1s set to operating 1n the second state.

The present invention provides a state detection method for
a video device, wherein the video device includes a first
chroma detector and a second chroma detector, and the first
chroma detector operates 1n a first state to process an 1put
signal and accordingly generate an output signal. The state
detection method includes following steps. Whether the sec-
ond chroma detector processes the mput signal normally
when the second chroma detector operates in the first state as
the first chroma detector 1s detected. When the second chroma
detector 1s not capable of processing the input signal nor-
mally, the first chroma detector remains to operation in the
first state and the second chroma detector 1s controlled to
switch between a plurality of states until the second chroma
detector operates 1n a second state to process the input signal
normally. The first chroma detector 1s switched from the first
state to the second state to process the input signal.

In the present invention, a first chroma detector and a
second chroma detector operate 1n a {irst state among a plu-
rality of states. When 1t 1s detected that the second chroma
detector 1s not capable of processing an input signal normally,
the second chroma detector 1s controlled to switch among,
foregoing states until the second chroma detector can operate
in a second state to process the input signal normally, and the
first chroma detector 1s set to operating 1n the second state as
well. Thereby, a transient problem 1n a displayed image 1s
resolved.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
turther understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
1llustrate embodiments of the invention and, together with the
description, serve to explain the principles of the ivention.

FIG. 1 1s a block diagram of a state detector of a video
device according to an embodiment of the present invention.

FI1G. 2 1s a block diagram of a chroma detector according to
an embodiment of the present invention.

FI1G. 3 1s a flowchart of a state detection method according
to an embodiment of the present invention.

FI1G. 4 1s a diagram of a finite state machine (FSM) accord-
ing to an embodiment of the present invention.

FI1G. 5 1s a flowchart of a state detection method according,
to an embodiment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

Reference will now be made in detail to the present pre-
terred embodiments of the invention, examples of which are
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illustrated 1n the accompanying drawings. Wherever pos-
sible, the same reference numbers are used in the drawings
and the description to refer to the same or like parts.

Conventionally, a single chroma detector 1s disposed 1n a
video device. Thus, when a controller constantly changes the
operation state of the chroma detector according to a finite
state machine (FSM), the chroma detector cannot process an
input signal normally such that a transient problem 1s caused
in a displayed image. Accordingly, in embodiments of the
present invention, a first chroma detector and a second
chroma detector are adopted for resolving foregoing problem.

In short, according to the present invention, the first
chroma detector and the second chroma detector are set in the
same operation state. The first chroma detector processes an
input signal constantly, and the second chroma detector
detects whether the input signal can be processed normally 1n
the current state. When the second chroma detector cannot
process the input signal normally, the second chroma detector
1s controlled to switch between a plurality of states so that
eventually the second chroma detector can operate 1n a certain
operation state to process the input signal normally, and the
first chroma detector is then set to operating in that certain
operation state.

Herein 1t should be noted that the first chroma detector can
still process the mput signal constantly in the original state
when the second chroma detector switches i1ts operation
states. Thus, the transient problem 1n a displayed image can
be resolved. This will be described in more details below with
reference to accompanying drawings.

FIG. 1 1s a block diagram of a state detector of a video
device according to an embodiment of the present invention.
Referring to FIG. 1, i the present embodiment, the state
detector 10 includes a chroma detector 21, a chroma detector
22, a controller 30, a horizontal sync detector 40, a vertical
sync detector 50, a clamp and gain control circuit 60, a Y/C
separator 70, and an output device 80. The clamp and gain
control circuit 60 1s coupled to the chroma detector 21, the
chroma detector 22, the horizontal sync detector 40, and the
vertical sync detector 50. The controller 30 1s coupled to the
chroma detector 21, the chroma detector 22, the horizontal
sync detector 40, and the vertical sync detector 50. The Y/C
separator 70 1s coupled to the chroma detector 21 and the
output device 80. The vertical sync detector 50 1s coupled to
the horizontal sync detector 40 and the output device 80.
Foregoing components will be described 1n detail below.

The clamp and gain control circuit 60 adjusts an off:

set and
a gain ol an input signal VS1 to maintain the signal at a fixed
level and the amplitude thereof withun a fixed range and
generate signals VS2 and VSS. In the present embodiment,
the input signal VS1 1s a video signal. Foregoing disposition
makes 1t convenient for a back-end circuit to process signals.
In addition, the clamp and gain control circuit 60 provides the
signal VS2 to the chroma detectors 21 and 22 and the signal
VSS to the horizontal sync detector 40.

The chroma detector 21 processes the signal VS2 and pro-
vides a signal VS3 to the Y/C separator 70. In addition, the
chroma detector 21 also detects whether the phase of the
signal VS2 can be correctly locked and accordingly generates

a signal R3 for the controller 30. It 1s determined that the
chroma detector 21 can lock the phase of the Slgnal VS2 when
the signal R3 1s at logic high level. Contrarily, 1t 1s determined
that the chroma detector 21 cannot lock the phase o the signal
VS2 when the signal R3 1s at logic low level.

Similarly, the chroma detector 22 detects whether the
phase of the signal VS2 can be locked and provides a signal
R4 to the controller 30. It 1s determined that the chroma
detector 22 can lock the phase of the signal VS2 when the
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signal R4 1s at logic high level. Contrarily, 1t 1s determined
that the chroma detector 22 cannot lock the phase of the signal
VS2 when the signal R4 1s at logic low level.

The horizontal sync detector 40 horizontally synchronizes
the signal VSS and provides a signal VS6 to the vertical sync
detector 50. In addition, the horizontal sync detector 40 also
detects whether the signal VS6 1s horizontally synchronized
and provides a signal R1 to the controller 30. It 1s determined
that the signal VS6 1s horizontally synchronized when the
signal R1 1s at logic high level. Contrarily, it 1s determined
that the signal VS6 1s not horizontally synchronized when the
signal R1 1s at logic low level.

The vertical sync detector 50 vertically synchronizes the
signal VS6 and provides a signal VS7 to the output device 80.
In addition, the vertical sync detector 50 also detects whether
the signal VS7 1s vertically synchronized and provides a
signal R2 to the controller 30. It 1s determined that the signal
V87 1s vertically synchronized when the signal R2 1s at logic
high level. Contrarily, 1t 1s determined that the signal VS7 1s
not vertically synchronized when the signal R2 1s at logic low
level. Moreover, the vertical sync detector 50 further detects
the number of vertical lines of the signal VS6 and provides a
signal R5 to the controller 30. For example, 1t 1s determined
that the number of vertical lines of the signal V56 1s 625 when
the signal RS 1s atlogic high level, and 1t 1s determined that the
number of vertical lines of the signal VS6 1s 525 when the
signal RS 1s at logic low level.

As described above, the controller 30 receives the signals
R1~RS5 output by the chroma detector 21, the chroma detector
22, the horizontal sync detector 40, and the vertical sync
detector 50 and accordingly outputs signals S1~54 to the
chroma detector 21, the chroma detector 22, the horizontal
sync detector 40, and the vertical sync detector 50. To speak
more specifically, the controller 30 controls the operation
states of the chroma detector 21, the chroma detector 22, the
horizontal sync detector 40, and the vertical sync detector 50
by using the signals S1~54. The chroma detector 21, the
chroma detector 22, the horizontal sync detector 40, and the
vertical sync detector 50 operate with different parameters
according to different operation states thereof.

On the other hand, the Y/C separator 70 performs a Y/C
separation process to the signal VS3 and provides a signal
V54 to the output device 80. The output device 80 recerves the
signals VS4 and VS7 and accordingly provides a signal VS8
to a back-end (not shown).

In the present embodiment, the chroma detector 21 and the
chroma detector 22 have the same components. An 1mple-
mentation of the chroma detector will be described blow so
that those skilled 1n the art can implement the chroma detector
in the present mnvention accordingly.

FI1G. 2 1s a block diagram of a chroma detector according to
an embodiment of the present invention. Referring to both
FIG. 1 and FIG. 2, only the chroma detector 21 will be
described herein as an example since the chroma detector 21
and the chroma detector 22 have the same components. The
chroma detector 21 includes a sampler 201, a band-pass filter
202, a multiplier 203, a chroma demodulator 204, a low-pass
filter 205, a phase detector 206, an auto gain controller (AGC)
207, and a filter 208.

In the present embodiment, the sampler 201 1s coupled to
the band-pass filter 202 and the filter 208. The multiplier 203
1s coupled to the band-pass filter 202, the chroma demodula-
tor 204, and the AGC 207. The low-pass filter 203 1s coupled
to the chroma demodulator 204, the phase detector 206, and
the AGC 207.

As described above, the sampler 201 samples the signal
V82 according to a parameter cdto_inc and accordingly gen-

10

15

20

25

30

35

40

45

50

55

60

65

6

crates a sample signal CS1. The band-pass filter 202 performs
a band-pass filtering process to the sample signal CS1 to filter
out the chroma information in the sample signal CS1 (at
should be noted that the chroma information still contains
some brightness information and accordingly, a complete
Y/C separation process has to be carried out subsequently by
the Y/C separator 70) and generates a signal CS2 to be used in
subsequent chroma phase detection.

Next, the multiplier 203 performs a multiplication to the
signal CS2 according to a gain and generates a signal CS3.
This 1s because the amplitude of a color burst signal 1s usually
very small, and accordingly an amplitude adjustment 1s per-
tformed by the multiplier 203 by using a gain 1n order to make
subsequent processing of the color burst signal easier.

The chroma demodulator 204 and the low-pass filter 205
demodulate the signal. As well known 1n the industry, color
information 1s usually modulated through sine/cosine func-
tions. Thus, while demodulating the signal, the signal is first
multiplied by a sine/cosine function to divide the signal into a
low-frequency part and a double-frequency part. The chroma
demodulator 204 performs foregoing operation and multi-
plies the signal CS3 by a sine/cosine signal to generate a
signal CS4. Subsequently, the low-pass filter 2035 performs a
low-pass filtering process to the signal CS4 to filter out fore-
going double-frequency signal and obtain a demodulated sig-
nal CS5. For example, a color signal 1s usually transmitted
through a U/V signal, wherein the U/V signal 1s respectively
modulated through a sine/cosine function. When the signal 1s
demodulated, the U/V has to be separated through the method
described above.

As described above, the AGC 207 generates the gain
according to the amplitude of the color burst in the signal CS5
and sends the gain back to the multiplier 203 to carry out
foregoing amplitude adjustment. The phase detector 206
detects whether the phase of the color burst 1n the signal CS5
can be correctly locked and accordingly provides the signal
R3 to the controller 30. In addition, the phase detector 206
also detects a phase error CS6 and sends the phase error CS6
to the filter 208. The filter 208 performs an average calcula-
tion (1.e., a low-pass filtering process) to the phase error CS6
and obtains a compensated sample parameter cdto_inc
according to an 1deal sample parameter cdto_inc correspond-
ing to the current state, and the filter 208 sends the compen-
sated sample signal cdto_inc back to the sampler 201 so that
the sampler 201 can samples the signal according to the
compensated sample parameter cdto_inc. Besides, the filter

208 outputs the processed video signal so that the Y/C sepa-
rator 70 can carry out a complete Y/C separation to the video
signal.

It should be noted herein that 1n the present embodiment,
the filtering parameter cdto 1s determined according to the
operation state of the chroma detector 21. Namely, different
operation state 1s corresponding to different ideal filtering
parameter cdto. For example, the NTSC format and the PAL
format have ditfferent filtering parameters.

Those skilled 1n the art should be able to implement the
chroma detector 22 according to foregoing description with
reference to FIG. 2. It should be mentioned herein that in
embodiments of the present invention, the chroma detector 21
1s used for processing the signal while the chroma detector 22
1s used for detecting whether the phase of the signal can be
locked correctly. Thus, the controller 30 determines whether
to change the operation state according to the signal R4 gen-
crated by the phase detector 206 of the chroma detector 22
instead of the signal R3. The controller 30 changes the opera-
tion state by only referring to the signal R3 output by the
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chroma detector 21. In other words, 1n the present embodi-
ment, the signal R3 1s an optional signal.

Similarly, since 1n the present embodiment, the chroma
detector 21 1s used for performing the actual operation while
the chroma detector 22 1s used for detecting whether the phase
of the signal can be correctly locked, the signal VS3 generated
by the filter 208 1n the chroma detector 22 1s not really used in
subsequent signal processing. In other words, the filter 208 of
the chroma detector 22 may not be coupled to the Y/C sepa-
rator 70. This will be further described below with reference
to the accompanying drawings.

FI1G. 3 1s a flowchart of a state detection method according,
to an embodiment of the present invention. Referring to both
FIG. 1 and FIG. 3, first, in step S301, the controller 30 sets the
chroma detector 21 to operating in a first state among a
plurality of states through the signal S3. Accordingly, the
chroma detector 21 processes the signal VS2 and generates
the signal VS3. Then, 1 step S302, whether the chroma
detector 22 can process the signal VS2 normally (as described
above, the chroma detector 22 detects whether the phase of
the signal can be correctly locked) when the chroma detector
22 operates 1n the first state 1s detected and the signal R4 1s
generated. Namely, 1n step S302, whether the chroma detec-
tor 22 can process the signal VS2 normally when 1t operates in
the same state as the chroma detector 21 1s detected.

Next, the controller 30 determines whether to execute step
S303 according to the signal R4. When the chroma detector
22 cannot process the signal VS2 normally, the signal R4 1s at
logic low level, and step S303 1s executed, wherein the con-
troller 30 controls the chroma detector 22 to switch between
foregoing states through the signal S4 until the chroma detec-
tor 22 operates 1n a second state to process the signal VS2
normally. It should be mentioned that in step S303, the con-
troller 30 may not change the operation state of the chroma
detector 21 so that the chroma detector 21 can maintain 1ts
original operation state to process the signal VS2 constantly
and provide a signal VS3 to the Y/C separator 70. Accord-
ingly, the quality of a displayed image 1s not affected 1n step
S303.

Since the chroma detector 21 and the chroma detector 22
have similar components and the chroma detector 22 can
process the signal VS2 normally when it operates i the
second state, the chroma detector 21 can also process the
signal VS2 normally when 1t operates in the second state.
Thus, 1n step S304, the controller 30 switch the chroma detec-
tor 21 to the second state through the signal S3. Accordingly,
the controller 30 only switches the state of the chroma detec-
tor 21 once to adjust the chroma detector 21 to the certain
operation state. Thus, the interference to the displayed image
caused by switching the operation state of the chroma detec-
tor 21 1s reduced. Compared to the conventional technique,
the method 1n the present embodiment can resolve the tran-
sient problem 1n the displayed image.

It should be mentioned that even though a possible model
ol the state detector and the state detection method thereot for
a video device has been provided in the embodiment
described above, 1t 1s understood by those having ordinary
knowledge 1n the art that different manufacturers have ditter-
ent designs for the state detector and the state detection
method thereof, and accordingly, the application of the
present invention should not be limited to atorementioned
model. In other words, it 1s within the scope of the present
invention as long as the first chroma detector and the second
chroma detector are operated 1n the same state and when 1t 1s
detected that the second chroma detector cannot process the
input signal normally, the second chroma detector 1s con-
trolled to switch between foregoing states until the second
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chroma detector can normally operate 1n a certain operation
state to process the input signal and then the first chroma
detector 1s switched 1nto the certain operation state. Embodi-
ments of the present invention will be turther described below
so that those having ordinary knowledge 1n the art can under-
stand and implement the present invention accordingly.

Referring to FIG. 1 again, in the embodiment described
above, the chroma detector 21 and the chroma detector 22
have the same components; however, the present mnvention 1s
not limited thereto.

Referring to FIG. 1 again, in the embodiment described
above, the controller 30 determines whether to switch the
operation state of the chroma detector 22 according to only
the signal R4; however, the present invention 1s not limited
thereto. In another embodiment of the present invention, the
controller 30 further controls the operation states of various
components according to the feedback signals of these com-
ponents. FIG. 4 1s a diagram of a FSM according to an
embodiment of the present invention. Referring to FIG. 1 and
FIG. 4, in the present embodiment, the FSM has 9 states,
which are respectively start, NTSC, NTSC443, PALG6O,
PALM, PALI, PALCN, NTSC30, and SECAM. It should be
mentioned that foregoing states respectively have their cor-
responding signals S1~S4. To be more specific, the controller
30 provides signals S1~54 corresponding to different state to
the chroma detector 21, the chroma detector 22, the horizon-
tal sync detector 40, and the vertical sync detector 50. The
method for switching between different states will be
described 1n detail below.

In the state start: When the controller 30 receives the signal
RS at logic high level (1), 1t switches the chroma detector 22
to the state PALI. When the controller 30 receives the signal
RS at logic low level (0), 1t switches the chroma detector 22 to
the state NTSC.

In the state NTSC: When the controller 30 receives the
signal R35=1, 1t switches the chroma detector 22 to the state
PALI. When the controller 30 receives the signal A=0, 1t
switches the chroma detector 22 to the state NTSC33. When
the controller 30 receives the signal A=1, the chroma detector
22 remains 1n 1its original state (NTSC). In the present
embodiment, A=R1&R2&R4. To be more specific, A 1s at
logic high level (1) only when the signals R1, R2 and R4 are
all at logic high level (1).

In the state NTSC443: When the controller 30 recerves the
signal R5=1, 1t switches the chroma detector 22 to the state
PALI. When the controller 30 receives the signal A=0, 1t
switches the chroma detector 22 to the state PAL60. When the
controller 30 receives the signal A=1, the chroma detector 22
remains in 1ts original state (NTSC443).

In the state PAL60: When the controller 30 receives the
signal R35=1, 1t switches the chroma detector 22 to the state
PALI. When the controller 30 receives the signal A=0, 1t
switches the chroma detector 22 to the state PALM. When the
controller 30 recerves the signal A=1, the chroma detector 22
remains in its original state (PAL60).

In the state PALM: When the controller 30 receives the
signal R5=1, it switches the chroma detector 22 to the state
PALI. When the controller 30 recerves the signal A=0, 1t
switches the chroma detector 22 to the state NTSC. When the
controller 30 receives the signal A=1, the chroma detector 22
remains in 1ts original state (PALM).

In the state PALI: When the controller 30 receives the
signal R35=0, 1t switches the chroma detector 22 to the state
NTSC. When the controller 30 receives the signal A=0, 1t
switches the chroma detector 22 to the state PLACN. When
the controller 30 receives the signal A=1, the chroma detector
22 remains 1n its original state (PALI).
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In the state PLACN: When the controller 30 receives the
signal R5=0, it switches the chroma detector 22 to the state
NTSC. When the controller 30 receives the signal A=0, 1t
switches the chroma detector 22 to the state NTSC50. When
the controller 30 receives the signal A=1, the chroma detector
22 remains 1n its original state (PLACN).

In the state NTSC30: When the controller 30 receives the
signal R5=0, 1t switches the chroma detector 22 to the state
NTSC. When the controller 30 receives the signal A=0, 1t
switches the chroma detector 22 to the state SECAM. When
the controller 30 receives the signal A=1, the chroma detector
22 remains 1n its original state (N TSC50).

In the state SECAM: When the controller 30 receives the
signal R5=0, 1t switches the chroma detector 22 to the state
NTSC. When the controller 30 receives the signal A=0, 1t
switches the chroma detector 22 to the state PALI. When the
controller 30 receives the signal A=1, the chroma detector 22
remains in 1ts original state (SECAM).

FI1G. 5 1s a flowchart of a state detection method according,

to an embodiment of the present invention. Referring to FIG.
1, FIG. 4, and FIG. 5, first, 1n step S501, the controller 30

initializes the signals S1, S2, S3, S4, and CNT, wherein CNT
1s a count value. Then, 1n step S502, aperiod T1 of a timer (not
shown) 1s waited for, wherein the period T1 may be 20 ms.
Next, i step S503, the controller 30 checks whether the
signal RS 1s changed. For example, it 1s determined that the
signal RS 1s changed when the signal RS 1s changed from 0O to
1 or from 1 to O and step S511 1s then executed. In step S511,
the controller 30 sets the signals S1~S4 correspondingly
according to the FSM 1n FIG. 4.

On the other hand, step S504 1s executed when the signal
RS 1s not changed, wherein the controller 30 checks whether
the signal A 1s 1 (whether R1&R2&R4 1s at logic high level).
IT the signal A 1s 1, step S505 15 executed; otherwise, step
S512 15 executed. In step S512, the controller 30 sets the
signal S4 correspondingly and resets CN'T according to the
FSM 1n FIG. 4. It should be mentioned that in step S512, only
the mode of the chroma detector 22 but not the chroma detec-
tor 21 1s changed. Thus, the chroma detector 21 can still
process the signal VS2 constantly without atffecting the dis-
played image.

Additionally, in step S505, the controller 30 increases CN'T
by 1. Next, in step S506, the controller 30 checks whether
CNT 1s equal to a threshold TH. If CNT 1s equal to the
threshold TH, step S507 1s executed; otherwise, step S502 1s
executed. It should be mentioned herein that the value of the
threshold TH can be determined according to the actual
requirement by those skilled in the art, and the greater the
threshold TH 1s, the step S507 1s executed 1n a state of higher
stability; contrarily, the smaller the threshold TH 1is, the step
S507 1s executed 1n a state of lower stability. From another
point of view, the step S506 1s executed to determine whether
the current state 1s stable.

In step S507, the controller 30 sets the signals S1~S3
according to the FSM 1n FIG. 4. Then, 1n step S508, a period
12 of the timer 1s waited for before step S509 1s executed,
wherein the period 12 may also be 20 ms. In step S509, the
controller 30 checks whether the signal RS 1s changed. If the
signal R5 1s changed, step S511 1s executed; otherwise, step
S510 1s executed. In step S510, the controller 30 checks
whether the signal A 1s 1. If the signal A 1s 1, step S508 1s

executed; otherwise, step S512 1s executed. Accordingly, the
same function can be achieved as in the embodiment
described above.

It should be noted that the FSM 1n FIG. 4 and the steps in
FIG. § are only an embodiment of the present invention and
the present invention 1s not limited thereto. The FSM 1n FIG.
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4 and the steps 1n FIG. 5 can be changed according to the
actual requirement by those skilled 1n the art.

In overview, according to the present mmvention, a first
chroma detector and a second chroma detector are operated 1n
the same state. When 1t 1s detected that the second chroma
detector cannot process the input signal normally, the second
chroma detector 1s controlled to switch between a plurality of
states until the second chroma detector can normally operate
in a certain operation state to process the mmput signal cor-
rectly, and the first chroma detector 1s switched into that
certain operation state as well. Thereby, the transient problem
in a displayed 1image can be resolved.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present 1invention without departing from the scope or
spirit of the invention. In view of the foregoing, 1t 1s intended
that the present invention cover modifications and variations

of this mnvention provided they fall within the scope of the
following claims and their equivalents.

What 1s claimed 1s:

1. A state detector of a video device, comprising:

a first chroma detector, operating 1n a {irst state among a
plurality of states, for processing an mput signal and
generating an output signal;

a second chroma detector, operating in the first state among,
the states, for detecting whether the input signal 1s pro-
cessed normally; and

a controller, coupled to the first chroma detector and the
second chroma detector, wherein when the second
aroma detector 1s not capable of processing the mnput
signal normally, the controller controls the second
chroma detector to switch between the states until the
second chroma detector operates 1n a second state to
process the input signal normally, and the controller sets
the first chroma detector to operating 1n the second state,

wherein the second chroma detector comprises a phase
detector, the phase detector 1s configured to detect
whether a phase of the mput signal can be locked to
output a first signal, and the controller determines
whether the second chroma detector 1s capable of pro-
cessing the mput signal normally according to the first
signal.

2. The state detector according to claim 1, wherein the first
chroma detector and the second chroma detector have same
functions and operations.

3. The state detector according to claim 1, wherein the first
chroma detector comprises:

a sampler, for sampling the input signal according to a first

parameter;

a band-pass filter, coupled to the sampler, for performing a
band-pass filtering process to the input signal;

a multiplier, coupled to the band-pass filter, for performing,
a multiplication to the input signal according to a gain;

a chroma demodulator, coupled to the multiplier, for per-
forming a chroma demodulation process to the input
signal;

a low-pass filter, coupled to the chroma demodulator, for
performing a low-pass filtering process to the input sig-
nal;

an auto gain controller (AGC), coupled to the low-pass
filter, for generating the gain according to the input
signal; and

a filter, coupled to the low-pass filter and the sampler, for
filtering the input signal according to a second parameter
and generating the first parameter.
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4. The state detector according to claim 1, wherein the

second chroma detector comprises:

a sampler, for sampling the mnput signal according to a first
parameter;

a band-pass filter, coupled to the sampler, for performing a
band-pass filtering process to the input signal;

a multiplier, coupled to the band-pass filter, for performing
a multiplication to the input signal according to a gain;

a chroma demodulator, coupled to the multiplier, for per-
forming a chroma demodulation process to the mput
signal;

a low-pass filter, coupled to the chroma demodulator, for
performing a low-pass filtering process to the mnput sig-
nal, wherein the phase detector 1s coupled to the low-
pass filter;

an AGC, coupled to the low-pass filter, for generating the
gain according to the iput signal;

a filter, coupled to the phase detector and the sampler, for
filtering the imput signal according to a second parameter
and generating the first parameter.

5. The state detector according to claim 1 further compris-

ng:

a clamp and gain control circuit, coupled to the first chroma
detector and the second chroma detector, for adjusting
an offset and a gain of the input signal and outputting the
adjusted input signal to the first chroma detector and the
second chroma detector.

6. The state detector according to claim 1 further compris-

ng:

a hornizontal sync detector, coupled to the controller,
wherein an operation state of the horizontal sync detec-
tor 1s determined according to a control signal output by
the controller, and the horizontal sync detector horizon-
tally synchronizes the input signal and detects whether
the input signal 1s horizontally synchronized.

7. The state detector according to claim 1 further compris-

ng:

a vertical sync detector, coupled to the controller, wherein
an operation state of the vertical sync detector 1s deter-
mined according to a control signal output by the con-

troller, and the vertical sync detector vertically synchro-
nizes the mput signal and detects whether the 1nput
signal 1s vertically synchromzed.

8. The state detector according to claim 1 further compris-

ng:

a Y/C separator, coupled to the first chroma detector, for
performing a Y/C separation process to the output signal
and accordingly generating a processed signal.
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9. The state detector according to claim 8 further compris-
ng:

an output device, coupled to the Y/C separator, for output-

ting the processed signal.

10. A state detection method for a video device, wherein
the video device comprises a first chroma detector and a
second chroma detector, the state detection method compris-
ng:

setting the first chroma detector to operating in a first state

among a plurality of states to process an input signal and
generate an output signal;

detecting whether the second chroma detector can process

the mput signal normally when the second chroma
detector operates in the first state among the states,
wherein the second chroma detector comprises a phase
detector, the phase detector 1s configured to detect
whether a phase of the mput signal can be locked to
output a first signal, and the step of detecting whether the
second chroma detector can process the mput signal
normally 1s according to the first signal;

when the second chroma detector cannot process the mnput

signal normally, controlling the second chroma detector
to switch between the states until the second chroma
detector operates 1n a second state to process the mput
signal normally; and

setting the first chroma detector to operating 1n the second

state.

11. A state detection method for a video device, wherein
the video device comprises a first chroma detector and a
second chroma detector, and the first chroma detector oper-
ates 1n a {irst state to process an mnput signal and accordingly
generate an output signal, the state detection method com-
prising:

detecting whether the second chroma detector processes

the mput signal normally when the second chroma
detector operates 1n the first state, wherein the second
chroma detector comprises a phase detector, the phase
detector 1s configured to detect whether a phase of the
input signal can be locked to output a first signal, and the
step of detecting whether the second chroma detector
processes the input signal normally 1s according to the
first signal;

when the second chroma detector 1s not capable of process-

ing the input signal normally, keeping the first chroma
detector to operation 1n the first state and controlling the
second chroma detector to switch between a plurality of
states until the second chroma detector operates in a
second state to process the mput signal normally; and
switching the first chroma detector from the first state to the

second state to process the mput signal.
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